We present an inventory of galaxy bulge types (elliptical galaxy, classical bulge, pseudobulge, and bulgeless galaxy) in a volume-limited sample within the local 11 Mpc volume using Spitzer 3.6 µm and HST data. We find that whether counting by number, star formation rate, or stellar mass, the dominant galaxy type in the local universe has pure disk characteristics (either hosting a pseudobulge or being bulgeless). Galaxies that contain either a pseudobulge or no bulge combine to account for over 80% of the number of galaxies above a stellar mass of 10 9 M ⊙ . Classical bulges and elliptical galaxies account for ∼1/4, and disks for ∼3/4 of the stellar mass in the local 11 Mpc. About 2/3 of all star formation in the local volume takes place in galaxies with pseudobulges. Looking at the fraction of galaxies with different bulge types as a function of stellar mass, we find that the frequency of classical bulges strongly increases with stellar mass, and comes to dominate above 10 10.5 M ⊙ . Galaxies with pseudobulges dominate at 10 9.5 -10 10.5 M ⊙ . Yet lower-mass galaxies are most likely to be bulgeless. If pseudobulges are not a product of mergers, then the frequency of pseudobulges in the local universe poses a challenge for galaxy evolution models.
INTRODUCTION
Hierarchical galaxy evolution models (e.g. White & Rees 1978; Cole et al. 1994 ) rely on the assumption that bulgeto-total ratios increase directly, and exclusively, from merging (reviewed in Baugh 2006) . This has been justified by the ability of simulations of mergers to reproduce properties of ellipticals (e.g. Cox et al. 2006; Naab et al. 2006) , and the extrapolation motivated by observations of notable galaxies (e.g. M 31) that bulges are similar to ellipticals.
Yet, there is a dichotomy in the properties of bulges and possibly in their formation mechanisms. Some bulges are similar to elliptical galaxies (classical bulges), other bulges resemble disks (pseudobulges; for reviews see Kormendy & Kennicutt 2004; Combes 2009 ). Cursory analysis suggests that simulations producing bulge-disk galaxies (e.g. Governato et al. 2009 ) are likely not making pseudobulges.
Many authors propose that disk-like bulges form through internal secular evolution of the disk (for reviews see Kormendy & Kennicutt 2004; Athanassoula 2005) . Fisher & Drory (2008) and Fisher & Drory (2010) show that pseudobulges have Sérsic index n < 2 and do not follow projections of the fundamental plane of elliptical galaxies, adding evidence that pseudobulges are physically different from classical bulges (which have n > 2) and ellipticals. Fisher et al. (2009) find that pseudobulges typically have high enough star formation rates (SFR) to have built their stellar mass within the typical lifetime of a disk. Furthermore, correlations between bulge and disk properties such as stellar age (Peletier & Balcells 1996) and radial size (Fisher & Drory 2008 ) may result from a formative link between pseudobulges and their surrounding disk. Indeed, Fisher & Drory (2010) find that the only property that correlates with the half-light radius of pseudobulges is the outer disk scale length. Heller et al. (2007) show that significant gaseous inflow occurs across the central kpc during bar lifetimes. Bureau & Freeman (1999) show evidence that boxy/peanut shaped bulges are the result of bar-buckling in disks. Boxy bulges are found in over 40% of edge on galaxies Lütticke et al. (2000) , thus implying that a significant number of bulges may owe their origin to disk phenomena. We caution that secular evolution and accretion/merging are not mutually exclusive (Bournaud & Combes 2002) . Fisher & Drory (2010) find that some pseudobulges ( 13% of their sample) could house a small classical bulge, and still maintain a low Sérsic index.
How common are pseudobulges? Drory & Fisher (2007) find that classical bulges are exclusively found in redsequence galaxies, and imply that pseudobulges are at least as common as blue, Sa-Sc galaxies. Kormendy et al. (2010) find that in the local 8 Mpc, 11 of 19 galaxies with V c > 150 km s show no evidence for a classical bulge; however, this is a small sample that does not allow to study the mass dependence of the frequency of pseudobulges. Weinzirl et al. (2009) show that traditional semi-analytic models of galaxy formation cannot account for the observed number of small bulges. This discrepancy may be a manifestation of the bulge dichotomy, since pseudobulges are more likely to be in low B/T galaxies ). However, many pseudobulges have B/T > 0.2 (Fisher & Drory 2008 .
In this letter, we study the abundance of pseudobulges and classical bulges in the local universe. We determine bulgetypes on a sample including all non-edge-on galaxies having B < 15 within 11 Mpc (M B < −15.2) and estimate the dependence of pseudobulge frequency on galaxy mass and SFR.
METHODS
We select a representative volume-limited sample of nonedge-on (i < 80
• ) galaxies within 11 Mpc from the Kennicutt et al. (2008) survey, complete for spirals to B = 15 mag (corresponding to M B = −15.2). We require Galactic latitude |b| > 20
• . We take B T values from de Vaucouleurs et al. (1991) and HyperLEDA 3 in order of preference. Since the Kennicutt et al. (2008) sample does not cover early-type galaxies, we add these from Tonry et al. (2001) , Tully & Fisher (1988) , and HyperLEDA using the same magnitude and Galactic latitude cuts. Because bulge diagnosis is not reliable on edge-on galaxies, we exclude disks with inclination greater than 80
• . This selection may overemphasize the number of E-galaxies by 10% as they are not flattened. We adopt distances from Kennicutt et al. (2008) augmenting missing data from Tonry et al. (2001) , Tully et al. (2009), and Fisher (1988) . Magnitudes and colors are corrected for extinction (Schlegel et al. 1998 ) and galaxy inclination in the usual manner. The final sample contains 320 galaxies. The full sample and measured quantities are listed in Table 1 .
We decompose the major-axis near-IR surface brightness (SB) profile of 97 bright (M B < −16 mag) and non Sm/Irr galaxies at 3.6 µm (2MASS K-band for 6 galaxies) into a Sérsic-function bulge and exponential outer disk. Nonexponential disk components (e.g. bars and rings) are masked. Most of our decompositions are taken from Fisher & Drory (2010) . This analysis has been used in many publications including Fisher & Drory (2008) ; Kormendy et al. (2009); Fisher & Drory (2010) . The Sérsic index, n is used to diagnose bulges into pseudo-(n < 2) and classical (n > 2) bulges (see Fisher & Drory 2008 for a discussion). For those bulges with n ∼ 2 we supplement bulge identification with nuclear morphology from HST images. Ellipticals are assigned B/T = 1. Galaxies in which the decomposition yields B/T < 0.01 are assigned B/T = 0 and are called "bulgeless". We determine total luminosity by integrating the near-IR SB profile and convert to stellar mass using RC3 B − V color as described in Fisher et al. (2009) , following Bell & de Jong (2001) . Seven bright galaxies have no B − V recorded and for these we substitute the average color of their Hubble type.
We assume that the 223 faint (M B > −16 mag) or Sm/Irr galaxies in our sample are bulgeless. Most have no usable near-IR data; we therefore use M B in conjunction with B − V to determine stellar mass. 123 do not have a measurement of B − V and we again use the mean color of their Hubble type instead. For a handful of galaxies we test this against masses determined from near-IR flux, finding good agreement.
Available means of measuring SFR in our sample include GALEX FUV luminosity, Hα luminosity, and 24 µm dust emission; linear combination of either Hα or UV (unobscured light) with 24 µm (extincted light) being most robust.
In galaxies fainter than M B = −16 mag, Lee et al. (2009) find that the UV SFR is systematically higher than that from other tracers, possibly due to differences in the stellar IMF. Therefore, we calculate the SFR from Hα and FUV according to Kennicutt (1998) and take the higher of the two values.
For 78 of the 97 bright galaxies, we measure the total SFR and the SFR within the central 1 kpc by linearly combining the 24 µm and GALEX FUV data (Leroy et al. 2008; Fisher et al. 2009) 
, where a and b are constants calibrated against Kennicutt et al. (2009) . The 19 remaining galaxies lack GALEX data. For 6 of these, we measure SFR by linearly combining 24 µm with total Hα luminosity of Kennicutt et al. (2008) , SFR ∝ L(Hα) + a 24 × L(24), according to Kennicutt et al. (2009) Calzetti et al (2007) . Four galaxies have data at 24 µm only; for these we follow Fisher et al. (2009) . One galaxy has only Hα and one has only UV data; there we use the single band flux (SFR ∝ L(Hα) or SFR ∝ L(FUV)) following Kennicutt (1998) and we cannot measure the luminosity of the central kpc. Finally, 7 of the bright galaxies have no data available for measuring SFR. The method applied to calculate SFR for each galaxy is noted in Table 1 .
Uncertainties in stellar mass and SFR are dominated by the scatter in the calibration of measured fluxes to physical quantities. The calibration error for stellar mass is 0.12 dex for near-IR flux and 0.16 dex for M B . The calibration error for SFR is roughly 15% for data combining Hα+24 µm and FUV+24 µm, and is closer to 20% for data using FUV or Hα.
RESULTS
Before discussing our results, we call attention to the environmental bias inherent in studying galaxies in the local 11-Mpc volume due to the low density of that region (reviewed in Peebles & Nusser 2010) . For comparison, Kormendy et al. (2009) finds that 2/3 of all stellar mass in the Virgo cluster is in elliptical galaxies alone.
Bulge number statistics: Galaxies with either a pseudobulge or no bulge are the most common among bright galaxies. Restricting ourselves to galaxies more massive than 10 9 M ⊙ , we find that only 17±10% are galaxies with an observed classical bulge (including elliptical galaxies), 45±12% are galaxies with pseudobulges, 35±12% are are disk galaxies with B/T < 0.01, and under 3% are galaxies currently undergoing major merging (NGC 4490, NGC 1487 , NGC 2537 . Quoted errors are Poisson uncertainties. Dwarf and Irregular galaxies comprise ∼70% of all galaxies having stellar mass lower than 10 9 M ⊙ within 11 Mpc. However, they only account for ∼2% of the stellar mass in the same volume.
Star formation in bulge-disk galaxies: 61% of the star formation (SF) in the local 11 Mpc is in galaxies with pseudobulges. A non-negligible 13% of the total SF in our volume occurs in the central kpc of bulge-disk galaxies. Fig. 1 shows the distribution of SFR surface densities (Σ SF ) of entire galaxies and the central kpc of bulge-disk galaxies. It is clear that high Σ SF in the central kpc of bulge-disk galaxies is extremely common when compared to global SFR densities. In our sample, we find that 46±9% of galaxies with bulge-to-total ratios in the range 0.01
only 33±9% of entire galaxies have
inside the optical radius. In the bulge sample, 11 bulges do not have data to determine the SFR. If these have low SFR, the fraction of bulges with high Σ SF decreases to 35±10%. Stellar masses: Fig. 2 shows the stellar-mass distribution of galaxies with pseudobulges, classical bulges and ellipticals (combined), bulgeless galaxies, and the whole sample. Bulgeless galaxies tend to be lower in mass, and dominate the distribution up to M * ∼ 10 9.5 M ⊙ . Pseudobulges dominate intermediate mass range from, M * ×10 9.5 to 10 10.5 M ⊙ . Classical bulges tend to be in more massive galaxies. Galaxies with either a pseudobulge or no bulge combine to account for 56±12% of the stellar mass of galaxies within 11 Mpc. Finally, we calculate the total mass in classical bulges by using the B/T from the bulge-disk decompositions. These values FIG. 1.-The distribution of SFR density Σ SF (r < 1 kpc) for bulges (black line). For comparison, we also show the SFR density of entire galaxies (Σ SF (total); grey shaded region). -The distribution of galaxy stellar mass in galaxies with pseudobulges (blue line), elliptical galaxies and galaxies with classical bulges (shortdashed line), bulgeless galaxies (green long-dashed line) and the full sample (grey shaded region). Note the full range of stellar masses in our sample is not shown.
should be treated as estimates, since they assume the same M/L for both the bulge and disk, hence likely underestimating the classical bulge mass. Classical bulges and E galaxies account for ∼1/4 of the stellar mass in the local 11 Mpc, disks account for ∼ 3/4 of the stellar mass.
DISCUSSION
We show that galaxies with pseudobulges are the most common type of bright galaxy in the local 11 Mpc volume. The set of galaxies including pseudobulge and bulgeless galaxies account for just over 1/2 of the mass in stars in the local volume. Roughly 2/3 of new stars are made in galaxies with pseudobulges. Whether counting by number, mass, or by presentday star formation, the dominant mode of galaxy evolution in the present day local universe is that which occurs in galaxies without classical bulges. These results are therefore in agreement with the observed correlation of bulge type with galaxy properties such as color (Drory & Fisher 2007) .
We find that classical bulges and elliptical galaxies combined account for ∼1/4 of the stellar mass within 11 Mpc. Therefore, 3/4 of the stellar mass in the local 11 Mpc is in disks (combining all mass in pseudobulges, disks around classical bulges and pseudobulges, and bulgeless galaxies). Recall that in cluster environments, 2/3 of the stellar mass is in elliptical galaxies alone ). Thus the process driving the distribution of bulge types appears to be a strong function of environment.
We show that in the majority of bulge-disk galaxies, the central kpc has high SFR surface density (compared to the SFR density for entire galaxies). If a merger drives enhanced SFR for 1 Gyr (Cox et al. 2008) , and if fewer than 10% of giant galaxies experience merging each Gyr (e.g. Jogee et al. 2009 ), then episodic SF can not account for the frequency of enhanced SF observed in our sample, and thus the SF in the centers of (pseudo)bulges is not likely episodic or merger driven. The frequency of enhanced SF in bulges is thus further evidence that bulges are generating new stars through long term, non-episodic processes. Finally, in Fig. 3 , we estimate the relative frequency of classical bulges (including elliptical galaxies), pseudobulges, all bulges, and galaxies with no bulge within 11 Mpc as a function of galaxy stellar mass. To account for the possibility of composite systems, we estimate an upper bound for the frequency of classical bulges: we include all those bulges that satisfy the criteria to be called classical and elliptical galaxies, add all galaxies presently in strong interactions (NGC 4490, NGC 1487, NGC 2537 & NGC 5194A & B), and we estimate the possible number of galaxies with composite (pseudo+classical) bulges. Fisher & Drory (2010) find that models of bulges in which the total bulge light is composed of a high and low Sérsic index component are not inconsistent with decompositions of real bright low-specific-SFR pseudobulges. Consistent with these results, we select all pseudobulges with stellar mass M pseudo > 10 9 M ⊙ and specific SFR < 0.03 Gyr −1 as candidate composite bulges. For the interacting galaxies we make the assumption that a merger will result in an elliptical and thus B/T = 1. Fig. 3 shows that the frequency of pseudobulges and classical bulges in the local universe is strongly dependent on galaxy mass. Pure disk galaxies and those galaxies with pseudobulges are the most common type of galaxy for stellar mass M * ≤ 10 10 M ⊙ . Elliptical galaxies and galaxies with classical bulges are the majority of galaxies with M * ≥ 10 10.5 M ⊙ . However, since galaxies with M * ≥ 10 10.5 M ⊙ only make up 4% of bright galaxies in the local volume, galaxies with pseudobulges and those with no bulge remain the dominant type of bright galaxy by number. Dynamical evidence suggest that the Milky Way (not included in the sample) does not contain a classical bulge (Shen et al. 2010) , its stellar mass places it right at the transition, M * ,MW ∼ 10 10.5 M ⊙ . Therefore, the massive galaxies in the Local Group comprise a pseudobulge galaxy (Milky Way), a classical bulge galaxy (M 31), and a bulgeless disk galaxy (M 33).
The simulation of the evolution of galaxies in a ΛCDM-universe by Croft et al. (2009) provides a good model for comparison. As is normally the case, in this simulation B/T is only increased through the merging process. They find that in massive galaxies ( 10 9 M ⊙ ) located in low density environments (i.e. field galaxies), 40-50% are bulge-dominated (B/T >80%). In the local 11 Mpc only 23±5% of galaxies contain classical bulges at any bulge-to-total ratio (including ellipticals and ongoing mergers), and only 5% have B/T >80%. If we assume that the simulation in Croft et al. (2009) only produces classical bulges, then the number of classical bulges in the local universe is much smaller than in a typical galaxy evolution simulation.
Recently, Hopkins et al. (2009b) show that if B/T is a function of both merger mass-ratio and gas fraction in the progenitive merger, then the distribution of B/T for all galaxies is recovered. However, this agreement relies entirely on the interpretation of pseudobulges as merger products (contrary to ob- FIG. 3.-The relative number of galaxies with classical bulges and elliptical galaxies (red lines), galaxies containing pseudobulges (blue line), all disk-bulge galaxies (black dashed line), and bulgeless galaxies (black dotted line) as a function of galaxy stellar mass. servational evidence). In our sample, the fraction of classicalbulge light in galaxies less massive than M * ∼ 10 10 M ⊙ is very low, B/T 5%. If pseudobulges are not merger products, but rather disk components, then models continue to produce too much mass in bulges.
We conclude that pseudobulges and internal bulge growth through SF is present in the majority of giant disk galaxies in the local 11 Mpc volume. If we make the assumption that pseudobulges are not direct merger products, then the number of pseudobulges poses a challenge for models of galaxy evolution. Given that very old stellar populations are commonly observed in spiral galaxies (MacArthur et al. 2009 ), holding off disk galaxy formation until lower redshifts does not appear to be the solution. The problem is that, as we understand them now, mergers in recent epochs are likely to increase B/T and heat the disk thereby reducing the secular inward flow of gas in disks, and possibly destroying a pre-existing pseudobulge in a disk galaxy. Therefore, either the merging process does not disrupt disks as easily as simple calculations suggest (see Hopkins et al. 2009a; Moster et al. 2010) 
